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(54) INFORMATION RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent damage of a 
mechanism inside the device even when the device is 
accidentally dropped to a floor, etc., by equipping a 
shock absorbing member formed of granular solid 
members and a viscoelastic material which are kneaded 
together on an outer circumferential surface of a 
housing. 

SOLUTION: The shock absorbing member 14 provided 
on the outer circumferential part of this magnetic disk 
device is formed of the granular solid members 14A and 
the viscoelastic material 14B which are kneaded 
together, for example, quartz sands are 4 as the granular 
solid members 14A to 1 of the viscoelastic material 14B 
in terms of the volume ratio. When impact is impressed 
upon the shock absorbing member 14, this member 13 is 
largely deformed, but impact energy is consumed by its 
inside friction to prevent damage of the mechanism in 
the device. The deformed shock absorbing member 14 is 
restorable to its original shape by hand, and is bearable 
for repeated use. Then, a rough value of impressed impact acceleration can be known by 
referring to a chart of impact acceleration provided on the device and the actual deformed 
state. 
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TRANSLATION TO RELEVANT PORTION 
IN JAPANESE PATENT APPLICATION LAID-OPEN NO. 10-241350 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to an 
information recording/reproducing apparatus designed to swing 
a head for recording and reproducing information so as to 
position the head relative to a recording disk. In particular, 
the invention relates to an information recording/reproducing 
apparatus capable of preventing damages of mechanisms within 
the apparatus even when an impact acts oil the apparatus. The 
invention is primarily applied to a small- sized magnetic disk 
drives including a 2.5 inches disk, a 1.8 inches disk, a 1.3 
inches disk, etc. 

[Prior Art] 

[0003] Recently, a reduction in size and thickness of the 
apparatus reveals a larger demand to a portable removable 
apparatus, such as an IC card, of a pocket size. The apparatus 
is required to include a mechanism of a superior shock- 
resistance, so that it is prevented from damages or breakdown 
even when the apparatus is hit against something during tote, 
or is dropped on the ground. An improvement in the shock- 
resistance may be achieved by: (1) enhancing the shock- 
resistance of respective components, such as a positioning 
mechanism, a disk, a slider, within the apparatus; or (2) 
protecting the entire apparatus from an impact . 
[0004] Japanese Patent Application Laid-open No. 1-311495 
discloses a means for protecting the entire apparatus from an 
impact. The disclosed means includes four shock-absorbing 
members fixed to side surfaces of a primary body of the apparatus . 
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The shock- absorbing members serve to support the primary body 
within an interior casing. Guiding bars or swellings are formed 
on the interior casing. The interior casing is detachably 
contained within a case. This structure reduces the 
transmission of vibrations and impact to the primary body of 
the apparatus . 

[0005] Japanese Patent Application Laid-open No. 4-368690 
discloses another means. The disclosed means this time 
includes a shock-absorbing member made of chloroprene synthetic 
rubber attached to four corners of side surfaces of an magnetic 
disk enclosure. The shock-absorbing member is supposed to 
prevent any internal mechanisms or components from damages . 
[Issues to be Solved by the Invention] 

[0006] Both means are designed to protect internal components 
within the apparatus from an impact by attaching the shock 
absorbing members made of rubber or the like to the apparatus . 
However, when the apparatus is dropped onto the ground from a 
higher elevation, an excessive impact tends to act on the 
apparatus . The repulsive rubber cannot absorb the energy of 
impact enough in this case. The internal components sometimes 
suffer from breakage. 

[0007] It is an object of the present invention to provide an 
information recording/reproducing apparatus capable of 
sufficiently absorbing the energy of impact so as to protect 
any internal components within the apparatus even when the 
apparatus is accidentally dropped onto the ground. 

[EMBODIMENTS OF THE INVENTION] 

[0021] This apparatus is a small- sized thin portable removable 
apparatus . The apparatus is incorporated into and removed from 
a personal computer and the like in a facilitated manner. A 
shock- absorbing member 14 is attached to the outer periphery 
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of the apparatus so as to prevent internal mechanisms from 
damages when the apparatus suffers from an impact. Such an 
impact may be applied to the apparatus when the apparatus is 
hit against something during tote, or when the apparatus is 
dropped onto the ground. The shock-absorbing member 14 
comprises granular solid members 14A and a viscoelastic 
material 14B kneaded together. The granular solid members 14A 
are mixed in the viscoelastic material 14B at the volume ratio 
of 4 to 1, for example. The granular solid members 14A are made 
of silica sands having the grain size coefficient of 63.1, for 
example. The silica sands may be identified as No. 297 
according to Japanese Casting Association Standard. The 
shock-absorbing member 14 is allowed to largely deform when an 
impact is applied to. The shock-absorbing member 14 serves to 
consume the energy of impact as an internal friction so as to 
prevent the internal components within the apparatus from 
damages . 

[002 5] The aforementioned shock- absorbing member largely 
deforms in response to application of an impact . The 
shock-absorbing member cannot restore its original shape by 
itself. This leads to a sufficient consumption of the energy 
of impact. In the case where the shock- absorbing member 14 
deforms at the outer periphery of the apparatus upon collision 
against something or drop onto the ground, a user helps the 
shock-absorbing member 14 restoring its shape with his hands, 
so that the shock-absorbing member 14 gets prepared for a 
subsequent application of an impact. This manipulation is 
intended to provide the fun of the user. It should be noted 
that the shock- absorbing member may be made from a repulsive 
material which is capable of gradually restoring its original 
shape after a large deformation upon application of an impact. 
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[0026] Referring to Fig. 3, description will be made on the 
internal structure of the shock- absorbing member as another 
embodiment. Fig. 3 is an enlarged partial view of materials 
establishing the shock-absorbing member 14. The shock- 
absorbing member 14 of this type includes spring members 14C 
and a viscoelastic material 14B kneaded together. The spring 
members 14C are made from a metallic material, a plastic 
material, a ceramic material, or the like. The spring members 
14C are mixed in the viscoelastic material 14B at the volume 
ratio of 4 to 1, for example. The shock-absorbing member 14 
is allowed to largely deform when an impact is applied to. In 
the process of deformation, a friction is induced between the 
spring members 14C and the viscoelastic material 14B in the 
shock- absorbing member 14 . The energy of impact is transformed 
into a f rictional heat . The energy of impact can thus be 
consumed. The internal components within the apparatus can be 
prevented from damages . 

[0027] Referring to Fig. 4, description will be made on the 
internal structure of the shock-absorbing member as a further 
embodiment. Fig. 4 illustrates a part of the materials 
establishing the shock-absorbing member 14. The shock- 
absorbing member 14 includes granular solid members 14A and the 
viscoelastic material 14B, kneaded together, filled within a 
spring member 14D. The spring member 14D is made from a metallic 
material, a plastic material , or the like. The shock-absorbing 
member 14 is allowed to largely deform when an impact is applied 
to. In the process of deformation, a friction is induced 
between the spring members 14C and the viscoelastic material 
14B in the shock-absorbing member 14. The energy of impact is 
transformed into a f rictional heat. The energy of impact can 
thus be consumed. The internal components within the apparatus 
can be prevented from damages. It is effective to form a rough 
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surface on the spring members 14C so as to promote the friction. 
In this case, even when the shock- absorbing member 14 largely 
deforms in response to application of an impact, the spring 
members 14C serve to restore the original shape of the 
shock-absorbing member 14. The manipulation of the user is 
unnecessary to restore the original shape of the shock- 
absorbing member 14. Referring to Fig. 5, description will be 
made on the shock-absorbing mechanism according to a still 
further embodiment. Fig. 5 illustrates the shock-absorbing 
mechanism for housing the magnetic disk drive. The entire 
apparatus is contained within a shock-resistive basket or cage 
19A made from a rubber or. plastic material for protection. 
Shock-absorbing members 19B aire provided at respective corners 
of the shock-resistive case 19A. The shock- absorbing member 
19B is made from a combination of granular solid members and 
a viscoelastic material kneaded together. The shock-absorbing 
member 19B is made of the material similar to that of the 
aforementioned shock absorbing members. The shock-absorbing 
member 19B is allowed to take a spherical shape, for example. 
The shock-absorbing members 19B are allowed to largely deform 
when an impact is applied to. In the process of deformation, 
a friction is induced between the granular solid members and 
the viscoelastic material in the shock-absorbing member 19B. 
The energy of impact is transformed into a frictional heat. The 
energy of impact can thus be consumed. The internal components 
within the apparatus can be prevented from damages. It should 
be noted that the shock-resistive cage 19A may be replaced with 
a shock-resistive cage of a honeycomb. 

[0033] 

[Advantages of the Invention] The shock-absorbing member of the 
granular solid members and the viscoelastic material kneaded 
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together is attached on the outer periphery of the housing in 
the present invention. The shock-absorbing member is allowed 
to largely deform in response to application of an impact. In 
the process of deformation, a friction is induced between the 
granular solid members and the viscoelastic material in the 
shock-absorbing member. The energy of impact is transformed 
into a frictional heat. The energy of impact can thus be 
consumed- The internal components within the apparatus can be 
prevented from damages . The granular solid members may be 
replaced with spring members, fiber materials. 
[0034] The shock-absorbing member is designed to have a 
mechanism in which the shock-absorbing member cannot restore 
its original shape by itself after it largely deforms in 
response to application of an impact . This leads to a 
sufficient consumption of the energy of impact. In the case 
where the shock- absorbing member deforms at the outer periphery 
of the apparatus upon collision against something or drop onto 
the ground, a user helps the shock- absorbing member restoring 
its shape with his hands, so that the shock- absorbing member 
gets prepared for a subsequent application of an impact. This 
manipulation is intended to provide the fun of the user. 
Otherwise, the shock-absorbing member may include a repulsive 
material which is capable of gradually restoring the original 
shape of the shock-absorbing member even after a large 
deformation has been induced in the shock -absorbing member upon 
application of an impact. In this case, the manipulation of 
the user is unnecessary to restore the original shape of the 
shock- absorbing member. 
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